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1
$I=[0,1]$ Banach $C(I)$ . $S_{k}=$
$\{1, x, x^{2}, \cdots x^{k}\}$ , $S_{k}$ $\tilde{S}_{k}$ .
, [9] , $S_{3}$ $C(I)$ BKW-
. , [9] , ,
, .
2
A([4, Korovkin]) $\{T_{n}\}_{n}$ $C(I)$ , $j=0,1,2$ ,
$\lim_{narrow\infty}||T_{n}x^{j}-x^{j}||=0$ , $f\in C(I)\}$ , $\lim_{narrow\infty}||T_{n}f-f||=$
0.
Remark $C(I)$ , $f\in C(I),$ $f\geq 0\Rightarrow Tf\geq 0$ .
. , A $\{T_{n}\}$ $\sup_{n\in \mathrm{N}}||T_{n}||\leq 1$
([10, Wulbert]).
$A$ , $\{T_{n}\}$ , $\{T_{n}\}$




2.1 $C(I)$ $T$ $S_{k}$ BKW- ,
$\lim_{narrow\infty}||T_{n}||=||T||$ , $narrow\ovalbox{\tt\small REJECT}||T_{n}h-Th||=\mathrm{O}$ for each $h\in S_{k}$ .
$\{T_{n}\}_{n}$ ,
$||T_{n}f-Tf||arrow 0f^{orevery}f\in C(I)$ .
, $BKW(C(I), S_{k})$ .
$BKW(C(I), S_{1})$ .
$\mathrm{B}$ ([8, S.-E. Takahasi]) $T$ $C(I)$ $||T||=1$ . $T\in$
$BKW(C(I), S_{1})$ , $T$ (i), (ii), (iii)
.
(Tf)(t) $=f(0)a_{1}(t)+f(1)a_{2}(t)$ , $t\in I,f\in C(I)$ .
(i) $|a_{1}(t)|+|a_{2}(t)|=1$ , $t\in I$ .
(ii) $a_{1}(t)\neq 0,$ $a_{2}(t)\neq 0\Rightarrow|a_{1}(t)+a_{2}(t)|\neq 1$ .
(iii) $a_{1}(t)$ , a2(t) .
$BKW(C(I), S_{k})$ .
$\mathrm{C}$ ([3, K. Izuchi and S.-E. Tala asi]) $T$ $C(I)$ $||T||=1$
. $T\in BKW(C(I), S_{k})$ $T$ (i),(ii),(iii)
.
(Tf)(t) $= \sum_{j=1}^{n+1}aj(t)f(xj(t))$ , $t\in I,$ $f\in C(I)$ .
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(i) $\sum_{j=1}^{n+1}|aj(t)|=1$ $t\in I$ .
(ii) $\mu_{t}=\sum^{n+1}j=1aj(t)\delta_{x_{j}(t)}$ $M_{1}(I)(I$ Banach $M(I)$
) , . , $\delta_{x}$ $x\in I$
point mass .
(iii) $t\in I$ , $g_{t}\in\tilde{S}_{k}$ , $||g_{t}||=1,$ $\int g_{t}d\mu_{t}=1$ .
$n=1$ , $\mathrm{C}$ (i),(iii) , $x_{1}(t)=0,$ $x_{2}(t)=1$
. $\mathrm{C}$ $\mathrm{B}$ . , $n=2$
, $xj(t)$ , $\mathrm{D}$ .
$\mathrm{D}$ ([2, K. Izuchi and S.-E. Takahasi]) $T$ $C(I)$ $||T||=1$
. $T\in BKW(C(I), S_{k})$ $T$ (i),(ii),(iii)
$(Tf)(t)=f(0)a_{1}(t)+f(1)a_{2}(t)+a_{3}(t)f(x(t))$ , $t\in I,$ $f\in C(I)$ .
(i) $aj(t)(j=1,2,3)$ , $\sum_{j=1}^{3}|aj(t)|=1$ $t\in I$ .
(ii) $x(t)$ [ $I$ , $0\leq x(t)\leq 1$ . $t_{0}\in I$ , $x(t_{0})=0or1$
$a_{3}(t_{0})=0$ .
(iii) $0<|a_{3}(t_{0})|<1$ $|(a_{1}+a_{2}+a_{3})(t_{0})|<|(a_{1}+a_{2})(t_{0})|+|(a_{3})(t_{0})|=1$ .
(iv) $0<|a_{3}(t_{0})|<1,0<x(t_{0})<1/2$ $a_{1}(t_{0})=0$ .




3$\mathrm{C}$ , $T\in BKW(C(I), S_{k})$ ,
, $\mathrm{B}$ ($\mathrm{k}=1$ ), $\mathrm{D}$ ( $\mathrm{k}=2$ ) , $BKW(C(I), S_{3})$
[ $xj(t),$ $aj(t)$ .
0 1‘ $a\in \mathbb{R}$ , $a>0$ , sgna $=1,$ $a<0$ , sgna $=-1$
.
3.1 $\mu=\sum_{j=1}^{4}a_{\mathrm{j}}\delta_{x_{\mathrm{j}}},$ $\sum_{\mathrm{j}=1}^{4}|a_{j}|=1,$ $a_{j}\neq 0,0\leq x_{1}<x_{2}<x_{3}<x_{4}\leq 1$ .





$\mathrm{s}\mathrm{g}\mathrm{n}a_{1}=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{2}=\mathrm{s}\mathrm{g}\mathrm{n}a_{4},$ $(x_{1}, x_{2}, x_{3}, x_{4})=(0, \frac{1}{4}, \frac{3}{4},1)$ , $g(x)=$
$32x^{3}-48x^{2}+18x-1$ , , [ .
3.2 $\mu=\sum_{j=1}^{3}a_{j}\delta_{x_{\mathrm{j}}},$ $\sum_{\mathrm{j}=1}^{3}|a_{j}|=1,$ $a_{j}\neq 0,0\leq x_{1}<x_{2}<x_{3}\leq 1$ .
$g\in\tilde{S}_{3}$ $||g||=1,$ $\int gd\mu=1$ ,
.
(i) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}=\mathrm{s}\mathrm{g}\mathrm{n}a_{2}\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{3}$ , $(x_{1}, x_{2}, x_{3})\in\{(0, \alpha, 1);0<\alpha\leq 3/4\}$.
(ii) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}\neq \mathrm{s}\mathrm{g}\mathrm{n}$ a2 $=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}$ , $(x_{1}, x_{2}, x_{3})\in\{(0, \alpha, 1);1/4<\alpha<1\}$ .
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(iii) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}\neq \mathrm{s}\mathrm{g}\mathrm{n}$ a2, $(x_{1}, x_{2}, x_{3})\in\{(0, \alpha, 3\alpha);1/4\leq\alpha\leq 1/3\}\cup\{(\alpha,$ $(\alpha+$
$2)/3,1);0\leq\alpha\leq 1/4\}$ .
(i) $g(x)=ax(x-\alpha)^{2}-1$ $(a>0, 0<\alpha<1)$ , $g( \frac{\alpha}{3})\leq 1,g(1)=1$
.
(ii) $g(x)=a(x-\alpha)^{2}(x-1)+1$ $(a>0, 0<\alpha<1)$ , $g(_{3}^{\underline{\alpha}\pm}2)\geq-1,g(0)=-1$
.
(iii) $g(x)=ax(x-\alpha)^{2}-1$ $(a>0, 0<\alpha<1)$ , $g( \frac{\alpha}{3})=1,g(1)\leq 1$
.
33 $\mu=\sum_{j=1}^{2}a_{j}\delta_{x_{j}},$ $\sum_{j=1}^{2}|a_{j}|=1,$ $a_{j}\neq 0,0\leq x_{1}<x_{2}\leq 1$ .
$g\in\tilde{S}_{3}$ $||g||=1,$ $\int gd\mu=1$ ,
.
(i) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}=\mathrm{s}\mathrm{g}\mathrm{n}$ a2, $(x_{1}, x_{2})\in\{(0, \alpha);0<\alpha\leq 1\}\cup\{(\alpha, 1);0\leq\alpha<1\}$ .
(ii) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}\neq \mathrm{s}\mathrm{g}\mathrm{n}$ a2, $(x_{1}, x_{2})\in\{(0, \alpha);1/4\leq\alpha\leq 1\}\cup\{(\alpha, 1);0\leq\alpha\leq 3/4\}\cup\{(\alpha,\beta)\in$
$I^{2};3\alpha\leq\beta$ , $\alpha+2\leq 3\beta\}$ .
(i) $g(x)=ax(x-\alpha)^{2}-1$ $(a>0, 0<\alpha<1)$ , $g( \frac{\alpha}{3})\leq 1,g(1)\leq 1$
.
(ii) $g(x)=a(x-\alpha)(x-\beta)^{2}-1$ $(a>0, \alpha\leq 0, 0\leq\beta\leq 1)$ , $g( \frac{2\alpha+\beta}{3})=$
1, $g(1)\leq 1$ .
3.4 $\mu=a\delta_{x},$ $|a|=1,$ $a\neq 0,0\leq$. $x\leq 1$ , $g\in\tilde{S}_{3}$
$||g||=1,$ $\int gd\mu=1$ .
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, .
35 $T$ $C(I)$ $||T||=1$ . $T\in BKW(C(I), S_{3})$
$T$ (a),(b),(c) , (i), (ii), (iii)
.
(Tf)(t) $= \sum_{j=1}^{k(t)}aj(t)f(xj(t))$ , $t\in I$ .
(a) $1\leq k(t)\leq 4$ , $t\in I$ .
(b) $\sum_{j=1}^{k(t)}|aj(t)|=1$ , $aj(t)\neq 0$ $t\in I$ .
(c) $\mu_{t}=\sum_{j=1}^{k(t)}a_{j}(t)\delta_{x_{\mathrm{j}}(t)}$ $M_{1}(I)$ , .
,
(i) $k(t)=4$ ,
$\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}(t)\neq \mathrm{s}\mathrm{g}\mathrm{n}$ a2 $(t)=\mathrm{s}\mathrm{g}\mathrm{n}a_{4}(t),$ $(x_{1}(t),x_{2}(t),$ $x_{3}(t),$ $x_{4}(t))=(0,1/4,3/4,1)$ .
(ii) $k(t)=3$ , .
(1) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)=\mathrm{s}\mathrm{g}\mathrm{n}$a2 $(t)\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{3}(t)$ , $(x_{1}(t), x_{2}(t),$ $x_{3}(t))\in\{(0, \alpha, 1);0<\alpha\leq$
3/4}.
(2) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{2}(t)=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}(t)$ , $(x_{1}(t),x_{2}(t),$ $x_{3}(t))\in\{(0, \alpha, 1);1/4<\alpha<$
1}.
(3) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)=\mathrm{s}\mathrm{g}\mathrm{n}a_{3}(t)\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{2}(t)$, $(x_{1}(t), x_{2}(t),$ $x_{3}(t))\in\{(0, \alpha, 3\alpha);1/4\leq\alpha\leq$
$1/3\}\cup\{(\alpha, (\alpha+2)/3,1);0\leq\alpha\leq 1/4\}$ .
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(iii) $k(t)=2$ , .
(1) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)=\mathrm{s}\mathrm{g}\mathrm{n}$ a2(t), $(x_{1}(t), x_{2}(t))\in\{(0, \alpha);0<\alpha\leq 1\}\cup\{(\alpha, 1);0\leq\alpha<1\}$.
(2) $\mathrm{s}\mathrm{g}\mathrm{n}a_{1}(t)\neq \mathrm{s}\mathrm{g}\mathrm{n}a_{2}(t)$ , $(x_{1}(t), x_{2}(t))\in\{(0, \alpha);1/4\leq\alpha\leq 1\}\cup\{(\alpha, 1);0\leq\alpha\leq$
$3/4\}\cup\{(\alpha, \beta)\in I^{2}; 3\alpha\leq\beta, \alpha+2\leq 3\beta\}$.
(iv) $k(t)=2$ , $0\leq x_{1}(t)\leq 1$ .
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